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D __C 3D c0:.C 2:xjo. _.; X:Ur2:1:3-3

, I ?.U "..Dr. J. Sandclowshy,
1.Li,,r.....1 L'•..L:n 7cr- .. ssostanm at thc h"edical
n:.an Arco.vc o- In: c Clinic o4 the Ztate Hos-
.cdicine), vol. ',iza u ". cfu oU, -•) D~l•Fan'fr on..ain

3ver since 7hc irvest±ra-6io.': o2 Zlcy.,n, it has generally been assunoed
that !rater iet-cn-ion occura cXurinv- ";ver. x.s assuu•.:•t:on has never been
exactly •'rovon. ::ore recently, it has been directly disputed by Schwenken-
becher and i aei2. These auior-z 'ave exa:-.ned muscle and liver portions
of their water content from individuals who had died fromi feverish affections.
They found that it was indeed elevated, but not as a result of an absolute
increasec aOr ater but as a result of an absolute decrease of solid sub-
stances. They concluded from this that the cause was not water retention
but loss of solids (consumption). It is questionable whether this conclu-
sion permits a Generalization. Foi- it can no doubt be assumed that an espec-
iL.lly severe consumption was exhibited in the cases investigated which were
all fatal. It is possible that a probable absolute increase of the water
content was thereby -asked. jo'evcr, the conclusion th'at the consumption is
the causc of the dilution in all cases of infectious disease, especially in
those which recover, is not directly 'ustified. Thc nw..a:.ous observations
made th,.t the body weight often increases during fever and again decreases
after the abatement of the ever especially argues against this assumption.
The opposite conditions wouId bc e:acect-4 !.uring simple consumption.

On th-ese grounes, invcstiUations on the water content in the living
during 'eve.ish diseases.woula be desirable. Simultaneously, continuous body
w•ig'ht mieasre-ents mdst be'of soecial interest. The inestigations of the
water contCnT of living peonle As- fiaturally be limited to blood investiga-
tions., 'Ven if the exchange o' fl&.ds inside the body does not always pro-
ceed ro C1iic'.:_y and so co:pcletely throuOhout that a homogeneous distribution
of the w:ater in the various tissues can be assu.ed 7 -there is sti. doubtless
a reatio.n existing between the iratcr content V the blood and the tissues.
wttch more or less occasions a strong parallel'. 7herefore, certain infer-
ences can oe drawn on the watchr content of' t.e entire organisn. from the wator
content of the blood. Continuous ±nvestig:.tions of blood concentration ar.c
body weiJa• have been made in this clinic during various infectiou _.... .
Xn particular, , have investigated a nurber oa cases of- croupous pneu.mo:..
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Casea I
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in.Diag;nosis: Oroapnous '.uonaoC to`e ruga:t lower_ lobe). Progmý7~ 0 .

;--cr h-aitalization f or Live Jays;, Call of -c~eaar,%.nrOveznat, re-
covery (see curve1)



Curve 1. Harz, A=&a, Pneumonia
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Key: 1. Blood albumen; 2. Temperature; 3- Salt balance; 4. Body weight

It is evident from the curve that in the first days of hospitaliza-
tion, as a high fever was still present at the time, an increase of the
body weight and a further decrease of the blood concentration, already pre-
viously under the norm, occurred. Simultaneously, a significant salt re-
tention was present. With a critical temperature fall, a prompt rise of
the blood concentration to normal values occurred--the difference amounted
to ovcr 1.5% albumen in five days-- and a weight loss of 4.6 kg in four days
resulted. Simultaneously, the positive salt balance changed into a nega-
tive one. This curve is absolutely clear. Salt was retained during a fever-
ish period. It follows from the body weight increase that water was retained
at the same time -- whether primarily or secondarily should not be debated
here. It should be noted here that we did not know the body weight of the
patient before the illness. In any case, after the course of the illness,
during the convalescence period (19-25 Ausust), it moved constantly to a
7r"ch lower level. It follows from the converse behavior of the body weight
and the blood concentration that the blood dilution essentially depended on
water retention. If consumption had been the cause, it would have to be
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assu-med that the body weight would also rise along with further increase in

blood concentration.

Case 2.

Heinrich Sch., 53 years,. Admitted on 9 October 1908. Three days be-
fore suddenly taken sick with chills, stinging in the left side, coughing
and headaches. Status: Strong man. Temperature 380. 1.1ild dyspnoea. Tight
congestion over the lower left lobe with bronchial respiration. Urine:
Albuw.cn+ Diazo-R.-. Diagnosis: Croupous pneumonia of the lower left lobe.
Progress: After three days of hospitalization, lytic temperature fall.
Progressive improvement, recovery.

Curve 2. Schwab, Heinrich, Pneumonia
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Key: 1. Blood albumen; 2. Temperature; 3. Salt balance; 4. Body weight

It can be discerned from the curve of the patient that his weight re-
mained constant during the period of fever. A decrease in weight took place
with the fall of temperature -- around 1.0 kg in two days -- and simultan-
eously, the positive salt balance changed into a negative one. Parallel
to the salt secretion setting in at this time was the reduction of aqueous
constituents in the blood. The blold assumed a normal concentration during
further fever-free progress. Towards the end of the hospitalization, the
weiCght of the patient increased which was attributable to increased food
intake and substantial anabolism in'the convu.iescence period.
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Case 3.

7arl B., 27 years. Admitted 2 November 1903. Three days before taken
ill wiVh chills, stinging in the rioht side, coughing and brownish sputum.
Status: Zcarcely medium-sized man in moderately nourished condition. High
lever. Cok.gcstion at the lower right back. Bronchial respiration. Urine:
Albiren+ Diazo-R.-. Diagnosis: Croupous pneumonia of the lower left lobe.
Progress: Critical fall of temperature.,on the third day of hospitalization.
Progressive imprcvement, recovery (see curve 3).

Curve 3. Busch, Karl, Pneumonia
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Key: 1. Blood albumen; 2. Temperature; 3. Salt balance; 4. Body weight

His curve shows: significant weight decrease with the critical temper-
ature fall -- two kg in two days -- and change of the positive salt balance
into a neCgative one. With increased salt elimination, gradual rise of the
blood concentration which of course did not entirely reach normal levels
during the period of observation. Mhe critical perspiration is considered
as an external sign of the incipient concentration of the blood. When the
patient was in the reverse salt equilibrium the weight curve further in-
creased with increasing appetite.
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Case 4.

Karl R., 15 years. Admitted 31 October 1903. Six days before, sud-
den chills, headache. He still worked on the following day. Me stinging
in the right side of the breast increased. Coughing, reddish sputum, short-
ness of breath, exhaustion. On the sixth day of illness, entry into the
hospital. Status: 15 year old youth. Strongly built, ordinary condition
of nourishment. High fever. Congestion at the lower rigit back. Bron-
chial respiration. Urine: Albx.-en+ Diazo-R.+. PneiLmocci+ in the sputtur..
Diagnosis: Croupous pneumonia of the lower right lobe. Progress: Critical
fever decrease on first to second day of hospitalization. Recovery.

Curve 4. Riumbler, Karl, Pneumonia

lJU.•S. I. 4. • S. t. 0. 0. 30. Ii. ii. IS. 14 Il., I. 37. IIt |S, U.

(2) T.

I:
(3)

•-bl

Key: 1. Blood albumen; 2. Temperature; 3. Salt balance; 4. Body weight

His curve further shows the same result: weight loss accompanying the
fver decrease (see curve 4).

The actual period of fever tookc place before entrance ýInto the hospital.
Ciianse of the positive salt balance into a negative one and (.eccrcase of
w,.te-- in the blood occurred. N .rmal blood concentrations occurred towards
the end, -with fever-free progress, and increase of weight with heightened
appetite with well-being.

-6 -
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Case 5.

Carl R., 31 years old. Suddenly taken ill four days before with
chills, co ighing, sputum which appeared reddish, and stinging in the right
side of the breast. Status: Medium-sized man in a well nourished condi-
tion. Pulse without result. Congestion over the right lung at the lower
back with bronchial respiration and resounding rattling. Urine: Albumen+
Diazo-R.-. Diagnosis: Croupous pneumonia of the lower right lobe. Prog-
ress: Critical temperature decrease on the third day of hospitalization.
Progressive improvement. Recovery. (See curve 5.)

Curve 5. Raible, Pneumonia
L 4. K a. T. IL 9. 0. to: it IS. 14. 1 OIL IT. I& It . UI .
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Key: 1. Blood albumen; 2. Teperature; 3. Salt balance; 4. Body weight

'We see from his curve that the salt retention as well as the hydremia
outlasted the fever period by about three days. Concentration of the blood
and a weight loss of 1.5 kg took place with the onset of salt secretion.
Furthermore, the salt balance was influenced by salt additions which were
given twice for three days. I will return to this below. Towards the end
of the hospitalization, there was increase of body weight and concentration
of the blood to normal levels with increasing improvement and food intake.

Case 6.

a:rie St., 2b years. Admitted 26 May 1908. Three to four days be-
fore, pains in the left side while breathing. No chills. Sensation of
heat. No sputum. Status: Medium-sized patient in sufficiently nourished
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condition. Nild cyanosis. No dyspnoea. Temperature 37.90° Congestion un-
der the left lower lobe with severe bronchial respiration. No sputum.
Urine: Albumen-, Diazo-R.-. Progress: Fever reduction on the second day
of hosnitalization. Growing improvement. Recovery. The patient entered
the hospital only towards the end of the feverish period of her illness
(see curve 6').

Curve 6. Stahl, Pneumonia
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The urine was rcL-alarly free of albunen.

Key: 1. Blood albumen; 2. Temperature; 3. Salt balance; 4. Body weight

In spite of the positive salt balance during the feverish period and
in spite of a reduction of the blo6d concentration, the body ,eight showed
a slight tendency to fall during the feverish period. ::evertheless, the
w-iGht loss became more severe at the time of the negative salt balance and
blood concentration.

Case 7.

Elise i., 41 years. Adz..itted 10 June 1908. Four days before, sudden
chills, stinging in the left side. On the day afterward, co,,'ghing and
brown sput.um;, high fever. Status: Strongly built, well-nourlshed patient.
:.:.ld cycuosis. Temperature 39.5°. Congestion above the lower left lobe
w--ih bronchial respiration and resounding, rattling. Urine: Albumen+,
Diazo-2.-. Progress: On the sixth day after hospitalization, temperature
decline. Progressive improvement. Recovery. (See curve 7.)
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Curve 7. Konig, Elise, Pneumonia
1.•|. II 15. 14 IL lb S. IS. SI. U. |I. U. U
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Albumen. No cylinder.

Key: 1. Blood albumen; 2. Temperature; 3- Salt balance; 4. Body weight

Curve: the temperature shows strong remission. The body weight fell
onlyi slightly -- several hundred grams -- during fever remission. However,
with -ýomplete fever remission, there was a considerable weight loss -- 2.2
kg in three days. The hitherto positive salt balance changed into a nega-
tive one and the blood water decreased.

Case 8.

Karl E., 7 years. Admitted on 13 Iay 190b. Anemic. The only thing
that could be learned from the small patient was that he had had abdominal
pains for three days. Status: Insufficiently nourished youth. Tempera-
ture 390. I~ild cyanosis. Shallow accelerated breathing. Upper right
half of the thorax lagged during respiration. Congestion at the upper
right back. Bronchial respiration, resounding rattling. Urine: Albumen-,
Diazo-R.-. Progress: Critical tenperature decline after two days of hos-
pitalization, increasing improvement. Recovery.

This patient also came to the hospital only shortly before the decline
of the fever, so that we were not informed about his previous body weight.

-9-



From the curre, we see a slight increase of body weight during the fever
which outlasted the critical temperature decline by a day and then remained

alrost constant during the fever-free period. Instead of salt retention,
slight salt secretion occurred which, however, extended over a long period.
The blood concentration only assur.ed higher values slowly.

Curve 8. Ehenapnn, Karl, Pneumonia
l•V 3•. 3. 17, ~II 35. 4E. 43. I 45 • 4). U.

(2 '

(3) ý,,,h.W,,.

Key: 1. Blood albumen; 2. Tenperature; 3. Salt balance; 4. Body weight

Casc 9.

Jak.,ob .,23 years. Adnitt-cd 5 ,.ove.7fber 1903. Oa-c ('a before admis-
onsuidden chills, sting-ingý in thic left side of the bcart, sh..ortness of

""t.'0o cacuh. 11o sputtum. GtaýIAO: 14edium-sized .,;: an in well-
nou-.-shed condition. Tight congestion at the low',r left 'oactý. Bronchial
re3?irat~lon. Tem;perature 390 1Z sputiz. Urine: Alu~nDiazo-R.-.

D~a,;nois:Croupous pneum~onia. Pro-ress: Delayed disc-iargc, lengthy
L~adually doininishing fever. Congestion still present. Patient is still
In treat;.-.ent at this t~ime. The investigations were interrupted by the on-
Get of" salt" eq~uilibrium.

Dui-nL thie slowly declinin; f-ever, there was a constant weight loss
vaich, however, bDecame rapid at the tim~e thei positive salt. balan-ce changed
to a rncgativc one. Towards the end, the coincidence with sliCght tempera-
ture rises, there was an increase of weiight. During the salt secretion
period, t~here was a slowly increasing concentration of the blood.

-10-



Curve 9. Keller, Jakob, Pneuwonia
6.7.Xi. . 8. 10. II. 11. I1 34. 1b. 16. 1,. if. It. ft i1.
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Key: 1. Blood albumen; 2. Temperat,"e; 3. Salt balance; 4.. Body weight

Case 10.

rKatherine E., 55 years. Admitted 24 May 1908. Two days before being
directed into the hospital, chills, stinGinG in the richt side, difficulty
ir. breathing. 1.o sputum. Status: Medium-sized strongly built woman in
well-nourished condition. Moderate adiposity. Mild cyanosis. No herpes.
Congestion at the lower right back, bronchial respiration, resounding rattling.
Urine: 1dlbumen+, Diazo-. Diagnosis: Croupous pneumonia of the lower right
lobe. Progress: The pneumonic infiltration spread gradually, accompanied
by increasing dyspnoea and cyanosis ov-r the entire lung. It caused heart
weakness and proved fatal on the seventh day of hospitalization.

Because of the miserable condition of this patient, neither daily
weig4ht :ncasu.re.ments nor a salt exchange could be undertaken. However, the
curve does go so far as to indicate that the blood became richer in water
wit:h the rise in temperature, and became deficient in water with the decline
in temperature.

- 11 -



Curve 10. Eberts, Pneumonia
9• .•116 I8V IS . I.'M. 1.

0*I

|,0 I

The urine constantly contained traces of albumen.

Key: 1. Blood albumen; 2. Temperature

Case 11

Johcxin E., 25 years. Adrdtted 11 11;y 1906. One day before admittance
to the hospi tal, sudden chills, stinGing ntelf ieorh rat

•neurnecostatl cnt ine thaes left siduen.hebeat

coughing, yellowish sputum. Stat.is: Strongly built man, ordinary condition
of nourishment. Temperature 33.30, r.ild cyanosis. Shallow breathing. Con-
gestion at the lower left back with bronchial respiration and resounding
rattling. Urine: Albumen+, Diazo-R.-. Diagnosis: Croupous pneumonia of
the left lobe. Progress: Critical decrease of temperature on the fifth
day of hospitalization. Progressive improvement. Recovery (see curve 11).

Curve 11. Englert,, Johann ,Pneumonia
Y. is. a i s. M 310. .IL a. U4. ILt .0

.aI

6,0
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bilml

-- I

-16

(4)

Kcy: 1. Blood albumen; 2. TemperaLure; 3. Salt balance; 4. Body weight
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F.

Tne weight remained nearly constant during the feverish period. The
weight did not decrease with the critical temperature decline, but remained
at the sa..e level for about three days. Thereafter, the weight increased
about 0.5 !zg. It should be noted that this patient had an extraordinarily
strong appetite throughout the entire duration of this illness. It is there-
fore li'.<ely that the absence of a weight decrease in spite of the great wa-
ter deficiency in his blood occurring with the decline of temperature is
connected with the assimilation of large quantities of nourishment. The
negative salt balance occurring after the fever reduction coincided with
increasing blood concentration.

If we survey all our curve material, we can distinguish between two
large groups, curves 1-7 comprising Group 1, curves 8-11 Group 2. Group 1
is characterized by increasing or at least constant body weight during the
fever, more or less rapidly decreasing weight with the decline of fever,
weight increasing again during subsequent convalescence. We must assume,
from all that is known about this, that the breakdown of solids exhibits
its greatest intensity during the period of high fever. If the breakdown
of solids is the cause of dilution of the body liquids, tais must lead to
a decrease of body weight. But in the seven cases mentioned, the opposite
was observed. The body weight increased or remained consLc'nt with the
decrease of blood concentration in the period of fever. Conversely we must
assume that an increase of blood concentration, when it depends on the re-
placement of lost albumen hy an external supply, is accompanied by a weight
increase. We see the opposite of this also in our curves. The blood be-
comes more concentrated with a decline of fever, but the body weight falls.
The further concentration -narease of the blood serum accompanied by a
weight increase can only be replacement of lost albumen during the subse-
quent reconvalescence period. In these first seven cases, therefore, con-
sumption cannot be the only cause of the blood dilution. Rather, consump-
tion plays only a subordinate role here. The chief cause of the blood
dilution can be none other than an actual water (or salt solution) reten-
tion, an increase of the absolute water content of the organism. This
explanation is supported by the rate of Nagl secretion. We consistently
observed a retention of NaCl during the periods in which we have supposed
a retention of water. Therefore, :;aC1 and water are retained simultaneously,
corresponding to the ideas on the tendency of the organism to preserve its
osmotic pressure. We know that the osmotic pressure of the blood supports
only relatively slight fluctuations. We must therefore conclude that the
severe dilutions of albumen concentrations which we have found in pneumonia
do not also signify dilutions of its salt concentration. Therefore, more
absolute NaCl must be contained in the increased absolute liquid quantity
of the total body. Herein lies the simple answer to the question of where
the salt retained in pneumonia comes from. In our opinion, the hypothesis
that the :TaCl retention in pneumonia is centered in the lung exudate, fails.
Rather, in our opinion, the NaCl d.iring pneumonia (and other illnesses)
is secreted in small concentrations because it is necessary for the main-
tenance of the isotonicity of the increased amount of body liquids. The
relations in Group 2 (cases 8 - 11) are less simple. Here we see a
decrease of the body weight during the fever and an increase after the

- 13 -



decline o-C the,. e'cvor. Teblood is also diluted during- the fever in these
cases anC its concentrati on rises after the fever reduc-6ion. Ile need to
realize thazýt t-^I~s is the relation if we assume consumption as the cause
of thec body fluid dilution.

::o'Jcvcr., frýon the continually positive salt balance d~irinG the fever
as well as its- chang;e into a negýatlve balance after fever reduction, it
proceeds that consummtion is not thLe only cause.

Thacreore_, in our second group, of cases, the Lreakýdovrn of body mater-
i~s .-;as an esseontial role in the'i fluid dilution without entirely suppress-

~rguewater_ retention. Therefore, it -is only partly a :;-.atte:, of differ-
en c0itative behavior, but rat'e:, essentially amte faqatttv
* ~.cuatio. Water retention anpears to be present aL.z.Ost- continually dur-

inz 'cver-, b.ut its action on theo body wegtis often co-mensated or over-
co-mpenSated fo-.r by the s.J.i-_ltar-Lcous loss or other- tiss.-,e ,.aterials. The
quantitative chang-es in the coa.,-osi' -on of the tissue d,,rin'- fcver are
therfo-:,-c Oostly li:7ited by bouh causes. Pirst one predominates, then the
other. 1-^ uater retention. is tV'e na' n cause for the Syr-rtorns described in
mild 1 'nS afflictuions which attuaek Strong individuals, it is easily under-
standable thiat eorsi-mption a-- -rs forernost in eases o- weak: individuals
in severe and emspecially in fatal cases (as those investigat,-'ed by Schwen-.
kenbecheor and Lnagýakl)-

Thae qiues'_tion is now raised: wh-y is the water retai ,,cd duaring fever?
In close connection to this, the question to be discussed is- whiy is the
salt retained? To take the lattcr first, the view that the., salt is bound
to a certain extent by the pne-x.monic eocazate is not, tenable according- to
the stateme,.nt m.-ade above. It is certain th,-at by and larGe Salt. ard water
are retaincd s iniultaneoa sly. Both are essentially Secreted th -rough the
kridneys, thei salt n~ore exclusively th~an the water. ',ne skin, lungs and in-
testine play a Greater role in th.e secretion of water than of Salt. Conse-
quently, it is likely that th,-e salt secretion is more Severely disturbed by
a kiidney injuryj than water cll-anat ion. Both are additionally dependent on
the heart activity- .',any reaso.ns s.-pnort this in the sense that the heart
acts as a .-.o echan-s.-,n mrc f.or wte elirination thani for salt secretion.
We will thecn enetduring, a dist ..-§sancc of the heart activity, that fore-
most. will beo the prix;.ary hirndranec of water eliminlation while we consider
the prim-,ary: salt retention as m.o-re esseitial in kidney inuy The sympto:.;-s
of distu-rbod heart and kidney actZ 4Vivity cre alnost always prsn Urn th
fever o_' Dne-um,-onia victimss. The answer to the tj~estion is thierefore espec-
ially difficult.

In order to cone at least s;omewh.-at nearer to the ca-,se, I hlave investi-
gated i n several cases how the nnewiu.oniL victim in the convalescence sta_-e
reacts to largec salt doses. In cn._-ieS 2,3,;, and 5 the Salt addit-ions are
inr.icated. In carve 2, there rcs ;lIted a positive chloride balance from a
s'nglc addition of. 3 E; sodium. chiloride. A broad conclusion caln still not

drae~Cr0.:this because no,-.;.aly satitroduced in large quantities is
oc-nIy secreted, on the next day. Ziils indicated a control experiment which

.,.ave carriJed out on my~self. In this experiment, over a taree day period,
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a total of 33 :;aC1 were tak¢en and 32 g NaCl eliminated (tie retention of
1 g lies inside the limits of error). The largest salt assimilation took
place on the second day of thc experiment. On this day, the previously some-
what reduced ::aCl elimination also increased, however, without entirely at-
taining the amount of supply. The heaviest elimination, which restored the
balance, took place on the third experimental day.

In case 3, the salt administered three days in succession was promptly
eliminated.

In case 4, a single addition of 4 g salt was given on the fifth day
after the crisis -- the salt balance was already negative at this time. It
was partly retained and elininated only on the next day. Thereupon about
4 g of salt were adTministered on the eighth, ninth and tenth days after the
crisis, a total of 12 g. These 12 g were completely retained for three days
and were partly eliminated only on the two following days. This case seems
to me to sz- port the contention that a mild hindrance of salt secretion was
present. For, during this time, the water elimination by the hidneys was
not hindcrcd, but the salt concentration of the urine was severely lowered --
from 0. ;,-j to 0.56'. Therefore, it can probably be assumed that salt reten-
tion was primary here (not limited by water retention). Since additional
disturbances of the heart activity -cre not observed during this tiine, the
cause of the retention should be sought in the kidneys. For this reason,
this case was interpreted as a disturbance of the salt-eliminating function
of the kidneys. If such a disturbance was still evident 3-10 days after
the crisis, it can be presumed that it was still more severe during the
fever period. -Albumen in the urine was also evident at this time.

In case 5, since the patient was already in the salt elimination per-
iod, -.0 g of added salt were administered on the fifth, sixth and seventh
day after fever decline, a total of 13 g NaCl. It was partly retained,
partly elininated, in the two days following, while on the third day, NaCl
retention occurred again. The sw.e salt additions were administered again
on the eleventh, twelfth and thirteenth days with the sanc result except
that this time, salt equilibrium occurred on the third day after the addi-
tions.

W-.is case also supports the hindrance of salt retention by the kidneys
and r-z.hes salt retention as the priggery probable. For water elimination
through tc hineys was not affected, but the salt concentration was
strongly .-educed each time -- the first time from 1.30, to 0.35•, the second
ti.:e fro:x l to 0.67r. In this case, where albumen in the urine was no
longer evidcnt, the salt-eliminating function of the kidneys was still dis-
turbed for a time.

The fact that this functional disturbance was not found in all cases
is not coiutecrcvLdence. For we could investigate for a time the possible
ways in which the kidney impai-mcnt had passed. However, if there is still
a functional disturbance of the kidneys present at all after the lapse of
fever, this sinifies that this disturbance is not limited as such by the
tem.,e-p;.•re rise, and therefore is not in the strictest sense "febrile".
The assuation that an impain.ient of thie secreting elements of the kidneys
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is ca ,rcdl by-j -he toxins circulatinS and passing throu3h the body and partly
throuZ'a 'toe hidnys for elimaination. sce.z-s much more clear and very obv~Ious
to us.

it can casily be demnonstrated that salt retention arising in the
whole or'2anirs;z results in water retention and that the blood dilution and
the body weiG~ht increase are due to this.
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